Complement and infectious agents: a tale of disguise and deception.
The primary functions of the immune system center on the recognition and elimination of infectious agents, foreign substances, and altered or transformed host cells. Bacterial and viral infections represent major challenges to the immune system because of the ability of these agents to replicate and injure host cells and tissues, and to impair recognition and elude destruction by humoral or cellular defense mechanisms. Complement functions at multiple levels in the control of bacterial infections: recognition, in vivo clearance, opsonization, killing and lytic destruction. Although bacteria frequently evade destruction and cause disease, the ultimate control of bacterial infections is largely dependent on the actions of antibody and complement functioning synergistically with phagocytic cells. The crucial role of complement in these actions is apparent in the striking susceptibility to life-threatening bacterial infections of most individuals who are genetically deficient in complement components, particularly C3, C3 regulatory proteins and C5, C6, C7 or C8. The complement system also interacts with viruses and virus-infected cells at multiple levels and, as in the case of bacteria, viruses have evolved various mechanisms to avoid destruction. As obligate intracellular parasites which reside in host cells; however, the elimination of viruses is largely dependent on cellular immune responses. Complement also interacts with parasites and fungi; however, the physiologic importance of these reactions has yet to be elucidated. The various types of interactions of infectious agents with the complement system and the mechanisms which these pathogens have evolved to evade destruction and, in some cases, to potentiate and facilitate infection are summarized here.